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MOBILE TERMINAL HAVING INTEGRATED
RADIO FUNCTION, AND INTEGRATED
RADIO SYSTEM USING SAME

CROSS REFERENCE TO RELATED
APPLICATIONS AND CLAIM OF PRIORITY

This application claims benefit under 35 U.S.C. 119(e),
120, 121, or 363(c), and 1s a National Stage entry from
International Application No. PCT/KR2019/009024, filed
Jul. 22, 2019, the entire contents of which are incorporated
herein by reference.

BACKGROUND

1. Technical Field

The present disclosure relates to a mobile terminal having
an 1ntegrated radio function and an integrated radio system
using the same, and more particularly, to a mobile terminal
having an integrated radio function for listening to a digital
radio broadcast by combining an analog radio with the
mobile terminal and an integrated radio system using the
mobile terminal.

2. Background Art

Radio broadcasting i1s gradually changing from existing
analog broadcasting to digital broadcasting.

This 1s because digital broadcasting, which is the trans-
mission of radio using digital technology, has advantages in
that sound quality 1s good and a frequency band for broad-
casting may be finely divided and used, and thus broadcast
channels may be more easily increased. Also, digital broad-
casting has advantages in that text or video may also be
broadcast, and thus more information may be provided to a
user, and particularly, a frequency for broadcast reception
does not need to be changed according to regions.

However, because digital broadcasting performs encoding
by encoding sound, text, and data through compression and
then transmits an encoded signal through RF radio waves, a
dedicated receiver for restoring the encoded received signal
1s required for digital radio broadcast reception.

Accordingly, a digital radio broadcast may not be heard
by using an existing analog radio. To this end, there 1s a
problem 1n that an expensive digital radio including a digital
processor device should be separately purchased and used.

A mobile terminal such as a smartphone or a tablet

personal computer (PC) includes therein all elements
required to listen to a digital radio broadcast, including an
encoder and decoder for transmitting and receiving a digital
signal and an application processor chip 1 which a central
processing unit (CPU) and a graphics processing umt (GPU)
are embedded.

SUMMARY

To solve the problems, the present disclosure provides a
mobile terminal having an integrated radio function which
may listen to a digital radio broadcast even through an
analog radio by combining the analog radio with the mobile
terminal, and an integrated radio system using the mobile
terminal.

Also, the present disclosure provides a mobile terminal
which may further maximize user utilization by allowing a
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2

digital radio broadcast to be recorded and played in units of
files, and an integrated radio system using the mobile

terminal.

Objectives of the present disclosure are not limited
thereto, and other unmentioned objectives will be clearly
understood by one of ordinary skill in the art to which the
present disclosure pertains from the following description.

To solve the problems, according to an embodiment of the
present disclosure, a mobile terminal having an integrated
radio function includes: an antenna configured to receive a
digital radio signal; a radio connection module configured to
support connection and communication with an analog
radio; a display configured to play at least one of an audio
signal, an 1mage signal, and additional information; and a
radio application configured to restore the audio signal, the
image signal, and the additional information by decoding the
digital radio signal and then play the audio signal, the image
signal, and the additional information through the display,
and transmit the audio signal to the analog radio when the
analog radio 1s connected.

The radio application may include: a channel selector
configured to selectively receive the digital radio signal of a
user-selected channel; a signal processor configured to
restore the audio signal, the 1mage signal, and the additional
information by decoding the digital radio signal; and a
controller configured to detect and notify the user-selected
channel, and play the audio signal, the 1mage signal, and the
additional information through the display when the analog
radio 1s not connected, but transmit the audio signal to the
analog radio when the analog radio 1s connected.

The controller may be further configured to, when record-
ing 1s requested, generate a recorded file including the audio
signal, the 1mage signal, and the additional information and
store the recorded file 1n a mobile memory.

The controller may be further configured to, when a file
search 1s requested, guide a recorded file list, and then read
the audio signal, the image signal, and the additional infor-
mation of a user-selected file from the mobile memory and
play the audio signal, the image signal, and the additional
information through the display.

To solve the problems, according to another embodiment
of the present disclosure, an integrated radio system
includes: an analog radio; and a mobile terminal including a
radio application installed and executed therein to restore
and play an audio signal, an 1mage signal, and additional
information by receiving and decoding a digital radio signal,
and transmit the audio signal to the analog radio when the
analog radio 1s connected.

As such, the present disclosure may enable an analog
radio to additionally play a digital radio broadcast through
simple combination with a mobile terminal, by allowing a
digital radio signal to be converted into and provided as an
analog signal by using a mobile terminal resource.

That 1s, the present disclosure may provide a digital radio
function by installing and executing a radio application 1n a
mobile terminal and then combining the mobile terminal
with an analog radio, without separately purchasing an
expensive digital radio.

Also, the present disclosure may enable a user to listen to
required content anytime anywhere and utilize the content in
more various ways, by allowing a digital radio broadcast to
be recorded and played 1n units of files.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a view 1illustrating an integrated radio system,
according to an embodiment of the present disclosure.



US 11,870,548 B2

3

FIG. 2 1s a diagram 1llustrating a detailed configuration of
a mobile terminal having an integrated radio function,
according to an embodiment of the present disclosure.

FIGS. 3 and 4 are diagrams for describing an operating
method of a radio application, according to an embodiment
of the present disclosure.

DETAILED DESCRIPTION

The following description illustrates only a principle of
the present disclosure. Therefore, one of ordinary skill in the
art may 1mmplement the principle of the present disclosure
and invent various devices included 1n the spirit and scope
of the present disclosure although not clearly described or
shown 1n the present specification. In addition, 1t 1s to be
understood that all conditional terms and exemplary
embodiments mentioned in the present specification are
basically mtended only to allow one of ordinary skill 1n the
art to understand a concept of the present disclosure, and the
present disclosure 1s not limited to exemplary embodiments
and states particularly mentioned as such.

Further, it 1s to be understood that all detailed descriptions
mentioning a specific exemplary embodiment of the present
disclosure as well as principles, aspects, and exemplary
embodiments of the present disclosure are intended to
include structural and functional equivalences thereof. Fur-
ther, 1t 1s to be understood that these equivalences include an
equivalence that will be developed 1n the future as well as an
equivalence that 1s current well-known, that 1s, all devices
invented so as to perform the same function regardless of a
structure.

Therefore, it 1s to be understood that, for example, a block
diagram of the present specification shows an illustrative
conceptual aspect for embodying a principle of the present
disclosure. Similarly, it 1s to be understood that all tflow-
charts, state transition diagrams, pseudo-code, and the like,
show various processes that may be tangibly embodied 1n a
computer-readable medium and that are executed by com-
puters or processors regardless of whether or not the com-
puters or the processors are clearly shown.

Functions of various devices including processors or
functional blocks represented as concepts similar to the
processors and shown 1n the accompanying drawings may
be provided by hardware having capability to execute appro-
priate software as well as dedicated hardware. When the
functions are provided by the processors, they may be
provided by a single dedicated processor, a single shared
processor, or a plurality of individual processors and some
of them may be shared.

In addition, terms mentioned as a processor, a control, or
a concept similar to the processor or the control should not
be interpreted to exclusively cite hardware having capability
to execute software, but should be interpreted to implicitly
include digital signal processor (DSP) hardware and a
read-only memory (ROM), a random-access memory
(RAM), and a non-volatile memory for storing software
without being limited thereto. The above-mentioned terms
may also include well-known other hardware.

In the claims of the present specification, components
represented as means for performing functions mentioned in
a detailed description are intended to include all methods for
performing functions including all types of software 1nclud-
ing, for example, a combination of circuit devices performs-
ing these functions, firmware/micro code, or the like, and are
coupled to appropriate circuits for executing the software so
as to execute these functions. It 1s to be understood that
because functions provided by variously mentioned means
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4

are combined with each other and are combined with a
scheme demanded by the claims in the present disclosures
defined by the claims, any means capable of providing these
functions are equivalent to means recognized from the
present specification.

The above-mentioned objects, features, and advantages
will become more obvious from the following detailed
description provided 1n relation to the accompanying draw-
ings. Therefore, one of ordinary skill 1n the art to which the
present disclosure pertains may easily practice a techmical
idea of the present disclosure. Further, in describing the
present disclosure, 1n the case in which 1t 1s judged that a
detailed description of a well-known technology associated
with the present disclosure may unnecessarily make the gist
of the present disclosure unclear, 1t will be omitted.

FIG. 1 1s a view 1illustrating an integrated radio system,
according to an embodiment of the present disclosure.

As shown in FIG. 1, a system of the present disclosure
includes an analog radio 100, and a mobile terminal 200
including a radio application installed and executed therein
to restore and play an audio signal, an 1image signal, and
additional imnformation by receiving and decoding a digital
radio signal and transmit the audio signal to the analog radio
100 when the analog radio 100 1s connected.

That 1s, the mobile terminal 200 of the present disclosure
may allow a digital radio broadcast to be heard by using the
conventional analog radio 100 as 1t 1s without adding or
changing a separate hardware device, by installing and
executing the radio application capable of converting and
providing a digital radio signal into an analog radio signal.

FIG. 2 1s a diagram 1illustrating a detailed configuration of
a mobile terminal having an integrated radio function,
according to an embodiment of the present disclosure.

As shown in FIG. 2, the mobile terminal 200 of the
present disclosure includes an antenna 210, a radio connec-
tion module 220, a radio application 230, a memory 240, and
a display 250.

The antenna 210 receives digital radio signals wirelessly
transmitted by various broadcast stations.

The radio connection module 220 1s implemented as at
least one of an audio jack and a data terminal, and supports
connection and communication with the analog radio 100.

The radio application 230 1s configured to restore and play
an audio signal, an 1mage signal, and additional information
(e.g., text and other content data) by decoding a digital radio
signal received through the antenna 210, and transmit the
audio signal to the analog radio when the analog radio is
connected.

In more detail, a plurality of tuners (e.g., a DAB/HD radio
tuner, an AM/FM tuner, and an Internet radio tuner) for
receiving broadcasting signals of different standards are
provided, and the radio application 230 includes a channel
selector 231 configured to selectively receive only a digital
radio signal of a user-selected channel by controlling the
plurality of tuners, a signal processor 232 configured to
restore an audio signal, an image signal, and additional
information by decoding the digital radio signal, and a
controller 233 configured to detect and notify the user-
selected channel, and play the audio signal, the image signal,
and the additional information through the display when the
analog radio 1s not connected, but transmit the audio signal
itsell or convert the audio signal into a signal recognizable
by the analog radio 100 and then transmit the signal to the
analog radio 100 when the analog radio 100 1s connected.

In addition, the controller 233 may be further configured
to provide a file recording function and a file search function
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to store and play the audio signal, the image signal, and the
additional information obtained by the signal processor 232
in units of files.

The memory 240 1s configured to store the audio signal,
the 1mage signal, and the additional information 1n units of
files under the control of the radio application 230.

The display 250 1s implemented as a touchscreen, a
speaker, or the like, and 1s configured to play at least one of
the audio signal, the 1image signal, and the additional infor-
mation under the control of the radio application 230.

FIGS. 3 and 4 are diagrams for describing an operating
method of a radio application, according to an embodiment
of the present disclosure.

First, when the radio application 230 1s executed, the
radio application 230 starts to selectively receive only a

radio signal of a user-selected channel, by inquiring a user
of a broadcast channel desired to be heard (S1).

The radio application 230 starts to restore an audio signal,
an 1mage signal, and additional information by decoding the
received digital radio signal (S2).

The radio application 230 identifies whether an analog
radio 1s connected (53), and then additionally inquires the
user about a broadcast listening mode when the analog radio
1s connected (54).

When the user selects an analog mode (S4), the radio
application transmits the audio signal restored in operation
S2 to the analog radio (S5).

In contrast, when the user selects a mixed mode (56), the
radio application transmits the audio signal restored in
operation S2 to the analog radio, and allows the 1mage signal
and the additional information restored 1n operation S2 to be
played through the display (587).

When the analog radio 1s not connected, the radio appli-
cation allows all of the audio signal, the image signal, and
the additional information restored i1n operation S2 to be
played through the display 250 (58).

When the user requests radio recording in this state (59),
the radio application 230 allows all of the audio signal, the
image signal, and the additional information restored in
operation S2 to be recorded 1n units of files and stored 1n the
memory 240 (S10).

In this case, a file name of a recorded file may be
automatically generated according to preset rules, for
example, based on a recording time, a broadcast channel,
ctc. Also, when the user 1s allowed to tag additional infor-
mation such as importance, channel name, and broadcast
date to each recorded file, the user may search and select a
required file based on the additional information as well as
the recorded file name 1n the future.

When the user requests a file search 1n this state (S11), the
radio application configures and guides a recorded file list
based on the recorded files stored 1n the memory 240 (512).

Accordingly, when the user selects one file 1n the recorded
file list and requests listeming (S13), the radio application
allows the audio signal, the image signal, and the additional
information corresponding to the corresponding file to be
read from the memory 240 and played through at least one
of the display 250 and the analog radio 100 (S14).

The method according to the present embodiment may be
embodied as a program executed 1n a computer and may be
stored 1n a computer-readable recording medium, and
examples of the computer-readable recording medium
include read-only memories (ROMs), random-access
memories (RAMs), CD-ROMs, magnetic tapes, floppy
disks, optical data storage devices, and carrier waves (e.g.,
data transmission through the Internet).
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The computer-readable recording medium may be distrib-
uted among computer systems that are interconnected
through a network so that computer-readable code 1s stored
and executed 1n a distributed fashion. Functional programs,
code, and code segments for embodying the present disclo-
sure may be easily derived by programmers 1n the technical
field to which the present disclosure pertains.
While the preferred embodiments of the present disclo-
sure have been shown and described, the present disclosure
1s not limited to the specific embodiments described above,
various modifications may be made by one of ordinary skall
in the art to which the present disclosure pertains without
departing from the gist of the present disclosure as defined
by the claims, and these modifications should not be indi-
vidually understood from the technical feature or prospect of
the present disclosure.
What 1s claimed 1s:
1. A mobile terminal having an integrated radio function,
the mobile terminal comprising:
an antenna configured to receive a digital radio signal;
a radio connection module configured to support connec-
tion and communication with an analog radio;
a display configured to play an audio signal, an image
signal, and additional information; and
a radio application unit configured to:
restore the audio signal, the image signal, and the
additional information by decoding the digital radio
signal; and

when a broadcast listening mode 1s an analog mode and
the analog radio 1s connected, transmit the audio
signal to the analog radio;

when a broadcast listening mode 1s a mixed mode and
the analog radio 1s connected, play the image signal
and the additional information through the display,
and transmit the audio signal to the analog radio; and

when the analog radio 1s not connected, play the audio
signal, the 1mage signal, and the additional informa-
tion through the display.

2. The mobile terminal of claim 1, wherein the radio
application unit comprises:

a channel selector configured to selectively receive the

digital radio signal of a user-selected channel;

a signal processor configured to restore the audio signal,
the 1mage signal, and the additional information by
decoding the digital radio signal; and

a controller configured to detect and notily the user-
selected channel, and play the audio signal, the image
signal, and the additional information through the dis-
play when the analog radio 1s not connected, but
transmit the audio signal to the analog radio when the
analog radio 1s connected.

3. The mobile terminal of claim 2, wherein the controller
1s further configured to, when recording 1s requested, gen-
erate a recorded file comprising the audio signal, the image
signal, and the additional information and store the recorded
file 1n a mobile memory.

4. The mobile terminal of claim 3, wherein the controller
1s further configured to, when a file search 1s requested,
guide a recorded file list, and then read the audio signal, the
image signal, and the additional information of a user-
selected file from the mobile memory and play the audio
signal, the i1mage signal, and the additional information
through the display.

5. An mtegrated radio system comprising:

an analog radio; and

a mobile terminal comprising a radio application unit
installed and executed therein to restore and play an
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audio signal, an 1mage signal, and additional informa-
tion by receiving and decoding a digital radio signal,
and transmit the audio signal to the analog radio when
the analog radio 1s connected, the mobile terminal
comprising; 5
an antenna configured to receive a digital radio signal;
a radio connection module configured to support connec-
tion and communication with an analog radio;
a display configured to play an audio signal, an image
signal, and additional information; and 10
a radio application unit configured to:
restore the audio signal, the image signal, and the
additional information by decoding the digital radio
signal; and
when a broadcast listening mode 1s an analog mode and 15
the analog radio 1s connected, transmit the audio
signal to the analog radio;
when a broadcast listening mode 1s a mixed mode and
the analog radio 1s connected, play the image signal
and the additional information through the display, 20
and transmit the audio signal to the analog radio; and
when the analog radio 1s not connected, play the audio
signal, the image signal, and the additional informa-
tion through the display.
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